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INTRODUCTION 
Intestinal helminthiasis is a major health hazard (Chowdhury, 1975,b) 
and also considered to be a plague of man and animals. The incidence 
of helminths is alarmingly high in tropical and subtropical countries 
(Hruzek et al^ ., 1977) where tropical climate, low standered of living, 
poor senitary conditions ect. are all conducive to the preservation 
and spread od the parasites. The resultant economic loss in terms 
of morbidity, lossof man hours and poor wuality of animals is exorbi-
tant. 
Of the various intestinal helminths, Neoascaris vituloriom is an 
important helrrinth parasite of cattle particularly of calves. The 
latter are much susceptible to this parasite and acute pcithogenicity 
has been reported by Lau (1981)^ 
Bhatnagar, Ruprah and Srivastava (1980) recorded 41,93% and 34.22% 
mortality rate in 16-30 day and 1-3 month old buffalo calves, res-
pectively at Hissar and elsewhere in Haryana (India). Baruah et al. 
(1981) recorded the prevalence of infection, peaked at 77.1% in 
46 to 5 3 day old calves. Earlier an alarmingly high rate of preva-
lence of this parasite with considerable mortality and morbidity In 
calves and lactating milch cattle has been reported by Das and 
Singh (1955), who have also dealt with the economic aspect of the 
infection due to this parasite and its frequent epizootics in 
India This reflects the importance of N, vitulorum as an important 
parasite of livestock and calls for comprehensive study. 
Although reports about its epizootiology, prevalence, mortality 
rates and geographical distribution in the tropics and subtropics 
are numerous, no detailed investigation seems to have been made 
on its antigenic quantum. The worm seems to have a remarkably 
high growth rate and is at the same time highhly antigenic, . Itie 
mortality factors which it inflicts and induces in the calves 
indicate the quantum of somatic, excretory and secretory antigens. 
The somatic antigens and strong proteolytic enzymes that the 
larvae and adults secrete, seems to have high histaminergic 
and aminergic consequences which perhaps leads to anaphylactic 
morbidity. 
The basic immunological aspects ot buffalo ascariasis and the 
bioci.emical and irrmunologica] characterization of antigens of 
N. vituiorum have drawn relatively limited attention. Since, 
the parasite surface happens to be the primciry site for immune 
recognition, a major part of the work has been directed at this 
component of the parasite. 
It is obvious that the specificity and sensitivity of an immun-
odiagnostic system depend mainly on the quantity and quality of 
the antigen. Therefore, the major aim of the present work is to 
characterize different antigens of the more important, with pot-
ential use in immunodiagnosis and/or vaccination. 
C H A P T E R - I 
OBJECTIVE AND SCOPE OF THE WORK 
OBJECTIVE AND SCOPE OF THE PRESENT WORK 
In view of the seriousness of the neoascariasis, sincere and 
concerted efforts need be made to combat this parasite scourge. 
Moreover, before any experimental work with a parasite is pla-
nned, it is necessary to have a comprehensive understanding of 
host-parasite relationship. 
The anaphylactic morbidity of the buffalo calves is due to the 
high quantum of somatic, excretory and secretory antigens. These 
antigens alter the r.ori-.ial physiology of the host, and also part-
icapate in the effector mechanism of the host's immune response. 
In many gastrointestinal nematodiasis viz. Haemonchus contortus 
in sheep (Stewuirt, 195 3), Nlpr-os troncjy jus brdsiiiensis in rats 
(Ogllvie and Jones, 1971), Trjchinella spiralis in mice (Campb-
ell et ^» t 196 3; Bxriggsj 1963); these excretory and secretory 
antigens are characterized as biogenic amines which play an 
important role in inflicting immunopathological injury' (Urquha-
rt et_ aj^ «, 1965) . Many helminthic infections cause various mani-
festations of immediate hypersensitivity such as eosinophilia, 
edema, dermatitis, asthm and anaphylactic shock. It is due to 
the presence of reaginic antibodies in host's blood circulation. 
The first indication that hemocytotropic (reaginic) antibodies 
were involved in ascaris hypersensitivity, was provided by Weis-
zer e_t a_l, (1968), There are some volatile substances from 
A. lumbricoides which are sufficient to induce the phenomenon of 
immediate hypersensitivity. The occurrence of reagins in rats 
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infected with nematode, N. brasillensis was reported by Ogilvie 
in 1964. She suggested that reagins are responsible for immunity 
to helminths whichi she experimentally proved in rats and monkeys 
infected with Schistosoma mansoni. 
Therefore, the characterization of these antigens have also been 
emphasised in the study of immunodiagnosis and possible prepara-
tion of vaccine to control the adult as well as migrating juveniles. 
Moreover, it is well known that aniitials develop some, and often 
a marked degree of accquired resistance to reinfection with helm-
inths and it is such an acquired protective immunity upon which 
the development of vaccines is based. Thus an effort to develop 
that immunity by immunizing animals withi these antigens in the 
experimental labrotory animals has been carried out. 
The study of the anthelmintic drugs in animals reveals that 
almost all of them have side effects. Mebendazole, appears to 
have teratogenic and embryotozic effects (Anon, 1975). Piper-
azine and santonin have side effects, like diarrhoea and rest-
lessness in buffalo calves. Several workers (Bhaskar, 1981; 
Markvivhitr et al_., 1981) studied the efficacy of piperazine 
dihydrochloride, tetramisole (Nilverin) and morantal tartrate 
against N. vitulorum, but found them rarely effective, probably 
because of their short lasting effect in the host's body 
The emphasis on the immunological control of helminth infection 
has not yet been widely developed despite the fact that the ulti-
mate control of many helmintic diseases may be dependent on effe-
ctive immunoprophylaxis. 
C H A P T E R - I I 
HISTORICAL REVIEW 
HISTORICAL REVIEW 
The pivotal role of somatic, excretory and secretory antigens 
in parasites Is to regulate the host-parasite inter-play, 
parasites probably contain a mulplicity of antigens that evoke 
immunologically distinct antibodies. These antibodies have not 
yet been clarified. According to Williamson and Brown (1964) the 
varient-specific antigens of Trypanosoma rhodesiense consist of 
two groups of conjugated proteins. The major grouphas a molecular 
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weight of 5-10 X 10 and its entigenicity apparently depends on 
tertiary hydrogen-bonds structures, probably involving tyrosin, 
the minoi group has a molecular weight of 1-2 X 10 . T.cruzi 
(Gonsalves and Yamaha, 1959) and Tricliomonas foetus (Feinberg 
and Morgan, 195 3) antigenic fractions were found to be conjugates 
of proteins and polysaccharides, and probably antigenic. Simil-
arly, helminth conjugated proteins show potent antigenic character^ 
Kent (196 3) has pointed out that the relevant hetero-proteins are 
often complexed with carbohydrates, usually glycogen. From A, lum-
bricoides, tor instance, he isolated five protein fractions. Bird 
(1957) demonstrated the presence of five protein components in 
ascariod tegumental protein by paper electrophoresis, all having 
anodic migration. 
Data on electrophoretic separation of proteins are also available 
for the perivisceral fluid of Ascaris, but In these cases no 
attempts were made to Identify the various fractions of antigens 
Both Savel (1954) and Benedictov (1962) found that the albumin 
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like fraction corresponded to more than 50% of the proteins of 
Ascaris. The former author reported same in addition to small 
amount of alpha and beta globulin, as well as surprising high 
value of 31.7% gamma globulin, a figure in approximate aggre-
ment with that reported by Yasuo (1961) . The occurrence of pho-
spholipoproteins, glycoproteins, and acetal lipoprotein in three 
to four fractions of Ascaris periviceral fluid has been observed 
by Giraldo-Cardona (1960). 
Choi ot cd., (1981) studied the protein composition ot various 
body parts (body wall, genital organs, and body fluid) of A. suum, 
on the basis ci the number of bands of specific molecular weight 
which uniqrue to their respective organs. Oliver-Gonzalez (1941) 
sugaested that both intestinal adult worms and muscle larvae or 
2!* spiralis are imn:unogenic and the antibody production stimulated 
by the worms is, a degree ot stage specific, thus he called it the 
dual antibody response. Kim (1957), Campbell (1965) and Denham 
(1966) stated that the intestinal stage of: T. spiralis is imniuno-
genic, because ot the releasing or the metabolic products as well 
as the secretions of somatic antigens. 
On the other hand proteins of the surface membrane have a higher 
turn over than the worm tissue proteins, (Kusal and McKenzi, 1976), 
and all are released into the surrounding (in vitro) medium, 
Atkinson and Atkinson (1982) reported that one and two dimensio-
nal separations of S. mansoni proteins (synthesized in vitro) by 
polyacrylamide gel electrophoresis and flurography showed simil-
arities and that homogfenetic females produced 5 polypeptides 
Limited and variable success has been demonstrated when ani-
mals have been immunized with killed helminths or crude som-
atic extructs of helminths. Miller (1932) and Campbell (1936) 
were able to demonstrate that rats were partially or completely 
protected against infection by prior immunization with strobi-
late or metacestode homogenates of Taenia taeniaformis. Gallie 
and Sewell, (1976) further demonstrated that somatic antigens 
derived from adult strobilar material of Taenia saginata were 
capable of inducinc,; complete protection against infection with 
T. saginata in cattle. 
Many attempts to induce resistance against nematodes by immun-
ization wiiyi homogenates and soluble extracts of various stages 
of the life-cycle have proved to be ineffective or they only 
marginally increased resistar>ce against infection with homolo-
gous parasite. But Kerr (1936) and Bindseli (1969) were unable 
to induce immunity in mice witti extructs of the larvae or adults 
°^ Ascaris suum. In contrast, Stromberg and Soulsby (1977) demo-
nstrated a significant level of resistance in guinea pigs immun-
ized against A. suum with a soluble extract of adult worms, but 
not with extracts from the larval stages. 
Reagln-like antibodies are efficiently produced by most animals 
following helminthic infection (Ogilvie and Jones., 1967), The 
occurrence of these antibodies in rats infected with the nemato-
de Nlppostrongylus brasiliensis has been reported (Ogilvie, 1964) 
They may play a functional role in the mechanism of acquired res-
istance of the parasite,Reagin-like antibodies in rats and monkeys 
infected with £. mansoni were detected by horhologous passive cuta-
neous anaphylaxis (PCA) reaction. 
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Further, Vanmarck et £1.* (1981) demonstrated the schistosomal 
circulating anodic antigen (CAA), These anodic antigens are mostly 
polysaccharide and glycoproteins with average molecular weight. At 
the molecular level, a number of antigens (Mr. 38,32,20, and 15K) 
have been shown to be exposed on the surface of newly transformed 
schistosomula (Dissons, Dissons and Capron, 1981; Simpson, Jones 
and Sher, 1983; Knight, Simpson, payares, Chandri and Smith, 1984; 
Payare, McKaren, Evens and Smithers, 1985) and modulations of anti-
gens expression has been recognized after iti vitro culture of mech-
anically transformed individuals. These changes include the disapp-
earance of new parasite antigen that are dependent or independent 
of the presence of host molecules in the culture medium (Rumjavek 
et dl,^1983; Simpson £t ^» * 1984)6 
Gree (1957) reported the presence of antienzymes in the body wall 
of female Ascaris. They are trypsin and chymotrypsin inhibitors. 
Rhodes ejt aj. (1963), found trypsin and chymotrypsin inhibitors 
not only in the body wall of female Ascaris, but also in its 
intestine, overies, uteri, and perentric fluid. Extracts of the 
body wall of Ascaris and the perienteric fluid were fractionated 
and purified by the same author on carboxymethyl cellolose. It 
was found that both contained a trypsin inhibitor. All inhibitors 
isolated wereproteins of low molecular weight, varying from 4,650 
(trypsin inhibitor from body wall) to 12,400 (chymotrypsin inhibi-
tor) . 
C H A P T E R - I I I 
MATERIALS AND METHODS 
MATERIALS AND METHODS 
1. COLLECTION OF PARASITE; 
Mature male and female worms were collected from the 
infected buffalo calves from local abattoir at Aligarh and 
brought to the laboratory expeditiously in thermos-flask cont-
aining normal saline solution (Nacl 0.14M) and left till death. 
They were then washed twice with the same solution and placed in 
a deep freezer. 
2. BIOMETRY OF THE PARASITES; 
The frozen parasites after thawing were stretched with the 
help of forceps and the measurements were done by the centimeter 
scale* The width of the parasites wds measured along with the 
body from anterior to posterior taking five measurements; by 
slide ca]i;-rs. 
3. ANTIGENIC SOURCES: 
(a) Excretory and secretory antigens 
The saline solution containing the excretory and secretory 
antigens was filtered and dialysed against phosphate buffer over 
night with constant stirring by magnetic stirrer at room temper-
ature. The antigenic content was lyophilized, labelled and stored 
at -20 C for further study, 
(b) Somatic and perientric antigens 
Different body organs separated with the aid of scissors 
and forceps. Prior to the separation of the body organs the per-
ientric fluid w^s collected with the help of needle (23 guage) 
and syringe (Glass Van), the perientric fluid was then lyophi-
lized, labelled and stored at -20 C. 
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4. ANTIGENIC EXTRACTS: 
Two grains of each organ including the tegument was homog-
enized in 7 ml. of phosphate buffered saline (0.14 M NaCl, 0.02M 
phosphate, p 7,4) separately, using a glass homogenizer immersed 
in an ice-bath. 
The ground materials were placed separately in 50 ml beaker 
and 0 ml of phosphate burrfed saline was added in each beaker. 
Extracted materials were stirred in cold (4-10 C) with a magnetic 
mixer for 24 hours. Centrifugatioi. of each extract was done at 
3,000 g for an hour at 4 C, Immediately after centrifugation the 
supernatants were collected and labelled as soluble worm antigen 
and stored at -20 C. 
5 . PREP/\RATION OF ANTISERA; 
Laboratory animals (white rabbits), Freund's complete adju-
vant (DIFCO, U.S.A.); sterile syringe (Glass Van) needle (22 gauge); 
spirit, xylene, 90% alcohol and antigens. 
Pour rabbits were immunized with four .'ifferent somatic 
antigens. 
Rabbit 
No,l» Immunized with antigen Ne v (Neoascaris vitulorum tegument 
extract). 
No.2» Immunized with antigen Ne v (Neoascaris vitulorum perentric 
fluid). 
No,3J Immunized with antigen Ne v (Neoascaris vitulorum extract 
from reproductive organs). 
No.4. Immunized with antigen Ne v . (Noeascaris vitulorum excre-
tory and secretory extracts). 
Immunization Schedule- I 
In this schedule, first 0.5 ml of (5mg/ml) above antigens 
combined with Freund's complete adjuvant In 1:1 ratio, were Inje-
cted in the peritoneal cavity of rabbits at one week interval. 
After the 4th injection the animals were rested for one week and 
then were bled from ecir vein. Serum was separated, tested and 
stored after adding fpw drops of 0.1% sodium azide at -20 C. 
Immunization Schedule- II 
In this schedule same procedure was followed, but four 
repeated injections were given intramuscularly in the flanks. 
The animals were rested before they were bled from ear vein. 
Serum was separated, tested and stored at -20 C withi few drops 
of 0.1% sodium azide. 
6' ESTIM/.TION OF PROTEIN, RKA /-vI'JD DNA IN TH_K EXTRACTS 
(a) Estimation of Protein 
protein was estimated by the method of Lowry e_t £!_., (1951) 
using Folin phenol reagents AS described below: 
Folln Phenol reagents (Commercially available) 
Alkaline copper reagent; 
The components of alkaline copper reagents were as follows: 
i) 2% sodium carbonate In 0,1N sodium hydroxide, 
ii) 0.5% copper sulphate In 1% sodium potassium tartrate. 
50 ml of (1) was mixed with 1 ml of (11). The reagent was 
prepared freshly before use. 
Bovine serum albumin, 1 mg/ml, was used for the standrd 
curve. 
Procedure l^ 
Taking 0.2 ml of each antigen extract and mixed v/ith 
5 ml of alkaline-copper reagent. The tubes were left for 10 min 
at room temperature. Then 1 ml of diluted Folin's phenol 
reagent (1:10 v/v) v/as added and allowed to stand for 30 min 
at room temperature. The absorbance was read at 660 nm. 
(b) Estimation of RNA 
RNA v/as determined by orcinol reaction of Lin-i-san 
(1969) after precipitation of of RNA from the extracts: 
Crystallization of Orcinol: , 
Five gR6f of commercial orcinol was dissolved in 100 ml 
of boiling benzene and decolorized with 1 gm of activated 
charcoal. The suspension was filtered while hot and kept 
at room temperature for 1 hour at 4°C till the crystallization 
was completed. The crystals were separated by fliteration 
and dried at room temperature. 
Uranyl acetate-perchloric acid reagent:_ 
Seven hundred fifty mg of uranyl acetate was dissolved 
in 200 ml of 25% perchloric acid. 
Orcinol reagent; 
One gm of orcinol v/at; dissolved in 100 ml of 
0.5/y ferric chloride concentrated hydrochloric acid. 
This reagent was prepared freshly befox'e use. 
PROCjiiUURE; 
Taking 0.2 ml of each antigenic extract and 0,1 ml 
of iiranyl acetate perchloric acid reagent were mixed together 
and kept in an ice-bath for 15min. The mixture v/as 
centrifuged. The precipitate was washed twice with phosphate 
buffer solution and uranyl acetate perchloric acid reagent 2:1 
and dissolved in 0.5 ml of 0.2 gm sodium hydroxide. Equal 
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volume of the RNA sample and orcinol reagent were mixed and 
kept in boilling water bath for 20 min. The tubes were cooled 
and absorbance was read at 660 nm. RNA content of the antigenic 
extracts was determined from a standard plot drawn with yeast 
RNA. 
(c) Determination of DNAi 
DNA concentration was determined by the method of 
Burton (1956) using diphenylamine reagent; 
Crystallisation of diphenylamine: 
Two grams of diphenylamine was dissolved in 200 ml of 
boiling hexane. Approximately 0.5 g of activated charcol was 
added to the boiling mixture. The solution was filtered while 
hot and the filtrate was kept at 4°C till completion of cryst-
allization. The crystals were separated by filtration and air 
dried at room temperature. 
Preparation of diphenylamine reagent; 
Seven hundred fifty mg of diphenylamine was mixed with 50 ml 
of acetic acid containing 0.75 ml sulphuric acid. The reagent was 
prepared immediately before use. 
Procedure; 
Antigenic extract of each sample sontaining 0,1 ml was mixed 
with 1 ml of IN perchloric acid. The tubes were kept at 70 C in a 
water-bath for 15 min, 0,1 ml of 5.4 3 mM acetaldehyde was added 
followed by 2 ml of diphenylamine reagent. The tube contents were 
mixed and allowed to stand at room temperature for 16-20 hours 
and absorbance was read at 600 nm. The DNA concentration 
(in unknovm sample) v/as L^etermined from standard plot A A 
drawn by using calf thymus DNA. 
7. Il'iI^ UNC^ IFUSICi: IN GEL (Ouchterlony, 1958) 
i.aterials 
Veronal buffer 0.05^ ., pH 8.6; 0.8% agarose in 
veronal buffer; slides 1" x 3"; petridishes; puncher for 
gel, glasc^ccipillaries or droppers; sera and antisera to be 
tested: normal saline. 
irocedure: 
i) rrecoated slides with 0.2'/o agarose were layered with 
2.5 ml of 0.8% agarose and allowed to set. 
ii)v.ells were punched and gels were removed. 
iii)i'he wells were filled with desired reagents (i.e. 
antigen and antibody). I'hey were allowed to diffuse 
in a moist chamber at room temperature for 24 hours) 
iv) i'he slides v;ere then v^ ashed in normal saline for 
24-28 hrs. 
v) Transferred to double distilled water and stained 
with Ooomasie brilliant blue. 
8. ^0N£ bLECTuUiHORESIS: 
materials: 
Agarose coated slides (0.8% agarose in vernoal 
buffer), filter paper strips (finely cut pieces), 
fine forceps and blade, Veronal buffer pH 8.6, picric 
acid, glacial acetic acid reagent, hair dryer, serum 
samples and electrophoretic apparatus with power supply. 
Picric acid-glacial acetic acid reagent 
Fourteen gms of picric acid was dissolved in 
100 ml of distilled water, warmed at 35-40°C. It was 
then filtered and 10 ml of glacial acetic acid added. 
Proceduresi 1 3 
i) Tiny pieces of filter paper strip were taken and with the help 
of fine forceps they were dipped into the different 8«ra of 
rabbit (raised against Ne. v and Ne. v ) 
X. p 
11) The strips were dried with hair dryer. 
ill) The strips were inserted in an Incision cut on one side of 
the agarose slide. This was done with the help of a fine 
forceps and blade. 
iv) Electrophoresis was carried out for 1-2 hours with a constsnt 
current of 7.5 mVslide (2.5 X 7.5. cm), 
v) Slides were immediately fixed in picric acid-glacial acetic 
acid reagent for 10 min. 
vi) Excess of the fixative was removed by Immersing the slide 
into absolute alcohol for 5 min, 
vii) Slides were washed in double distilled water for 2-3 hours 
and were then left for drying with a moist filter paper placed 
on top of the slide. 
vlii) slides were stained with Coomassie brilliant blue. 
Densitometric Study: 
The stained slides were densitometrically studied in the 
densitometer to get the alpha, beta and gamma globulin and 
albumin bands. 
9, IMMUNOGLOBULIN (igG) LEVEL IN SERUM BY ENZYME LINKED 
IMMUNOSORBENT ASSAY (ELISA). 
Materials: 
Solid phase-polystyrene micro-ELISA plates, Eppendrof 
micro-pippets, spectrophotometer, magnetic stirre, 
a)Coating and dialysing buffer; (Carbonate buffer, pH.9.6) 
i) Sodium bicarbonate, 15 mM, 
ii) Sodium carbonate, 35 mM, 
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b) flashing buffer (Saline-Tv/een-20 buffer ,pH 7.0) 
i) 0.15M NaCl. 
ii) Tween-20 ig.05%). 
c) iJiethanolamirie Buffer (pH 9.8); 
i) 48.8 ml diethanolamine/liter 
ii) 100 mg KgCl2/liter 
The buffer was filtered. 
d) 1% BSA in NS-T-20 buffer. 
e) ConQUgate-dlkaline phosphatase (Sigma Chemical Company, 
U.o.A.) 
f) Substrate-p-nitrophenyl phosphate (pNp-P) (Sigma 
Chemical Company, U.O.A.) 
g)I\aOH 3N for the termination of enzyme-substrate 
reaction. 
irrocedure : 
a) Preparation of conjugate for ELIoA: 
Optional working dilution of conjugate was 
determined by serial dilution. Taking 0.1 ml of alkaline 
phosphatase in 100 ml I\S T-20 buffer. 
b) irepration of substrate for ELISA: 
Fifty mg of p-nitrophenyl phosphate (pMi:-r)was 
uissolved in 100 ml diethanolaniine buffer (pH 7.8) 
i) Antigen diluted in coating buffer to its optimal 
dilution 1;12 and added in 2GG ul amounts in well of 
a polystyrene microtitre plate, 
ii) i'he plate v/as then incubated overnight at 4 C in 
a humid chamber, 
iv) After ^ncubation the plate was v.ashed thrice with 
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NS-T-20 buffer dried with Whatman filter paper No.l. 
v) The wells of all rows were coated by adding diluted BSA at 
the full brim and incubated overnight at 4°C in a humid cham-
ber, 
vi) After incubation the plate was washed thrice with NS-T-20 
buffer dried with Whatman filter paper No.l. 
Vii) Test (immunized) and reference (preinmunized) sera were 
diluted with NS-T-20 buffer 200ul and added to each well 
respectively, 
viii) The plate was then incubated for 2 hours at 37°C in humid 
chamber. The plate was then washed with NS-t-20 buffer, 
ix) Conjugate diluted in NS-T-20 buffer (1:1000) and 200ul of 
diluted conjugate was added in each well, and incubated the 
platCi, at 37 C for 2 hours. 
X ) After washing thtice as before 200ul of substrate solution 
was added in each well. The time of addition was noted, 
xi) After 30 minutes enzyme substrate reaction was terminated 
with 50 uj of 3N NaOH in each well, 
xii) Colour Was developed, the absorbance of the contents of each 
well read at 409 nro. 
Blank: 
Two wells at the bottom of the plate were filled with sub-
strate 200ul each and added 50ul of 3N NaOH during the same of the 
experiments. 
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1 0 . Di:.Ti:.RiauMTIOK OF I-iOLi^ CULAR \>£IGHT DY SDS-x CLYACRyL/g-ilDE GEL 
ELEGTRUi'HOHKSIS 
I ' . .a ter ia l£ : 
CheiTiicals : 
W , N ' , N ' , K - t e t r a m e t h y l e t h u l e n e diai; . ine ; (TEI '^J ) ; 
Sodium dodocy l s u l p h a t e ; d c r y l s m i d e : K , K ' - me thy lene 
h i s a c r y l ' ^ n i i d e (313) : T r i s ( h y d r o x y l m e t h y l ) - ami none t h a n e 
(Tn io ) : ArnriiOnium p e r - G u l 3 p h a t e ; h- i n e r c a p t o e t h a n o l , 
Bromophenol b l u e , g l y c i n , g l a c i a l a c e t i c a c i d , C o o m a s j i e 
B r i l l i a n t b l u e R 250, M e t h a n o l : s t a n d a r d P r o t e i n (-^igma 
Chemical Company, U.6.H.) 
i o\ver supp ly (Voltage r e g u l a t e d ) , d i s c , e l e c t r o p h o r e s i s 
a p p a r a t u s coir ip le te , g l a s s t u b e s . 
S tock S o l u t i o n s : 
1. Acrylamide 30: 0.8-
AcrylaQriide 30 g T'lade up to 100 ml.with 
double distilled water, 
liis acrylamide 0.8 g 
^tore at ^ C in dark. 
2 . TRIs B u f f e r - p % . 8 
T r i s b a s e 1 8 , 1 5 g 
r o u b l e d i s t i l l e d v/a ter 100 ml 
Ad jus t t he p^'^to 8 . 8 w i t h IN HCl 
'£iih^u 0 .2ml 
3 . TRIo T^I-.^J Buf fe r p^%.8 
T r i s base 3 g 
i^ouble d i s t i l l e d w a t e r 50 ml 
A d j u s t t h e p % . 8 v. i th IN KCl 
TEiihBu 8 . 8 ml t o 40 ml B u f f e r . 
; ;emaining 10 ml . T r i s p C.8 v/as k e p t a s sample b u f f e r . 
4 . SDS 10^ 
SJS 10 g 
Jouble distilled water ICG rm 
5 . Ammonium p e r s u l p h a t e (Ai^.irER^-ClO/o o t o c k ) : 
Al'l.rijil 1 g 
rouble distilleo water 10 ml 
(Ereshly prepared before use) 
6. Electrode £uffer-p 8.3 id 
Tris 
Glycin 
^u3 10";j stock 
..•ouble distilled vater 
3 g 
36 g. 
10 ml. 
1000 ml 
7. Bromophenol blue-0.2/u 
otaining uye-
0.2'/o Coomassie blue in 50?-l v/v methanol, 
(1) Hix 500 ml Methanol H- 500 ml D.D.Water. 
(2) Add 2 g, Coomassie blue. 
For Use: 
95 ml stain + 7 ml. Glacial acetic acid, 
Jestainin/;'; Solution: 
Acetic acid 70 m], 
[••iethanol 50 ml . 
Jouble distilled water 680 m]= 
Analytical gel Solution 10% (40 ml). 
Acrylamide Stock (50:8) 15.3 ml 
Tris p%.8 with TfilMEJ 10 ml. 
ADS 10% stock 0. 4 ml. 
i-i.D.V.'ater 16 ml 
Annonium per sulphate 10% 
otock 0.24 ml. 
Stacking ge l Solution-5% (5 ml) 
Acrylamide Stock s o l u t i o n (50 :0 .8 ) 0.5 ml, 
T r i s HCl p^ 6 .8 with Tblb^u 1.25 ml. 
SijS (10%'Stock) ' 0.05 ml, 
Jouble distilled Water 5.2 ml, 
Amrri. persulphate 0.05 ml. 
Sample liuffer; 
Tris HCl p" 6.8 Buffer 
SDS 10% Stock 
2-I'i£ 
Glycerol 
0.1% phenol red 
Double distilled Water 
Standard proteins: 
1. Thyroglobulin (Hog thyroid) 
2. Ferritin'(Horse spleen) 
3. Catalase (beef liver) 
4. Lactase dehyrogenase (Beef Heart) 
5. Albumin (Bovine Serum) 
1. Normal globulin (Man) 
2. irhosphorylase-S (Rabbit musscle) 
3. Albumin (Bovineserum) 
^. Ova albumin (Egg white) 
5. Carbonic anyhdrase (Bovine 
erthrocytes) 
6, Trypsin inhibitor(Soyabeen) 
Methods; 
The antigens of I\ieoascaris vitulorumKere used for 
SDS-PAG electrophoresis for the determination of molecular 
weight by the method of Laemmli(1970). 
(a) Preparation of protein samples: 
irotein samples v;ere prepared by heating 100 >Ug 
protein in 100 ul sample buffer containing 10% sucrose, 
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1.25 ml. 
2.0 ml 
0.5 ml 
1.0 ml 
0.1 ml 
5.0 ml 
• 
Molecular V.eight. 
660,000 
440,000 
232,000 
140,000 
67,000 
160,000 
94,000 
67,000 
43,000 
30,000 
20,000 
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5% B-mercaptoethanol, 3% SDS and 0.0625 M tris-HCl buffer 
P^ 6.&) for 4-5 min. at 100°C in boiling water bath, then 
5 ul of 0.1% bromophenol blue was added as tracking dye marker. 
(b) rreparation of Gels; 
Clean and dry glass tubes 7 x 0.5 cm. diameter were 
held vertically with their lower ends into a rack. The tubes 
were filled with 1.5 ml of analytical gel solution at room 
temperature. This solution is carefully overlaid with 
0.1 ml of distilled water and allowed to polymerize. 
The water layer was remov-d and 0.15 ml of the 
stacking gel solution was added and carefully overlaid v/ith 
0.1 ml. of distilled water. This was allowed to polymerize, 
(c) Application of Samples: 
The water layer was removed from the gel top and 
sample (60 ug) was applied on the surface of stacking gel. 
Electrophresis was carried out by applying 3 mA per tube for 
5 hours. i.hen electrophoresis was completed, the gels were 
imiiiediately removed from the glass tubes by gentlly rimming 
them with 22 gauge needle through v.hich a stream of water was 
allowed to pass. 
The gels v/ere first fixed with perchloric acid, 
methanol and water (5:20:75) for atleast half an hour. 
(<i) '^ taininp, and Destaining: 
x'he fixed g§ls v/ere then placed in small tubes fitted 
with staining solution, otaining was carried out at room 
temperature, The gels wcr^ stained over-nigut, then removed 
from staining solution, rinsed with distilled v.ater, and 
placed/destaining solution, (5 ml of acetic acid, 20 ml of 
methanol, and 75 fnl, of water for a minimum of one hour. . 
2:2 
Then the gels were stored in 7% acetic acid solution. 
(e) Densitcxneteric scaning; 
Densitometeric study was performed with the help of densi-
tometer. The gel end where protein did not reach was considered 
as blank. 
(f) Preparation of standard curve: 
Itie distance covered by the dye and the proteinwere meas-
ured. Itie molecular weight of the marker proteins wereploted 
against their R values and straight line relationship was obta-
ined. For drawing the calibration curve,the marked proteins were 
used. The molecular weights of N, vitulon;jn antigens were determ-
ined by extraploting the R^^^  value obtained experimentally on the 
cordinate. 
12, PASSIVE CUTANEOUS ANAPHYLAXIS (PCA): 
Materials: 
White rabbits. Antigenic extracts (Ne. v., Ne. v / , Ne.v ), 
t e/s p 
Immxinized sera. Syringe, Pentamine sky blue dye. 
Procedure: 
(a) i) The animals were bled from the central ear vein prior tO 
immunization i.e., to obtain controlled ser\im. 
ii) Immunization was done as previously described (See immunza-
ation shedule I & II). 
(b) i) Intradermal injection of 0,2 ml of whole immunized rabbit 
serum and semm diluted (3- fold) in phosphate buffered 
saline (pH 7.2) was made into the back of freshly shaven 
albino rabbits)• 
i±S After a latent period of approximately 72 hours. 
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the animals were challenged intravenously with 1,0 ml of 
lyophillzed preparation of tegumental antigen extruct, 
E/S antigen, perientric fluid antigen and 1,0 ml of 554 
pantamine sky blue dye in 0,15 M saline. 
In a positive test, a blue spot develops at the inter-
dermal injection site; the size and intensity of the blueing 
is roughly proportional to the amount of homologous anaphyl-
actic antibody present. The resulting lesions were measured and 
recorded after 30-60 minutes. The reciprocal of the highest 
dilution giving a lesion of 5 X 5 mm or greater t^ken as the 
passive antibody titer. 
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RESULTS 
A) BIOMETRY OF NEOASCARIS VITULORUM :-
Table -1. Biometry of Neoascarls vitulorum. 
24 
Total No. of parasites Average length Average width 
12 (g) 28.5 cm. 1.5 cm. 
2 (o) 15.2 cm. 1.0 cm. 
B) ESTIMATION OF PROTEIK.RNA, AND DNA CONCENTRATIONS IN DIFFERENT BODY 
COMPONENTS OF NEOASCARIS VITULORUM :-
Table -2. Protein concentration in body components of Neoascarls 
vitulorum, on wet weight basis. 
Body components n % of protein. 
Tegument 2 h,6^ 
Perienteric fluid 2 4.26 
Digestive organ 2 3.75 
Reproductive organ 2 3.68 
The biochemical estimation of N.vitulorum shows that the tegumental and 
perienteric fluid protein concentration were quite high as comparedto 
the digestive and reproductive organ's protein. 
Table-3. RNA and DNA concentrations in different body components of 
Neoascarls vitulorum on wet weight basis 
Body components n RNA DNA 
Mg/100 gr. Mg/100 gr 
Tegument 2 
Perienteric fluid 2 
Digestive organ 2 
Reproductive organ 2• 
72 
56 
54 
84 
17 
15 
13 
21 
C) MOLECULilR WEIGHT : - ^ p . 
2d 
Table -^, Molecular weights of proteins in different body 
components of Neoascaris vitulorum. 
Body components Protein fractions Molecular weights. 
Digestive Organ ^^'^^ 620,000, 
^1 
Ne.v^ ^30,000. 
Ne.v^ 230,000. 
Ne.v. 140,000. 
Ne.v^ 90,000, 
^ 
Reproduct ive organ ^ • v 620,000. 
Ne.v^'' A45,0O0. 
^2 
Ne.v 420,000. 
^3 
Ne.v^ 230,000. 
Ne.v^ 165,000, 
Ne.v 140,000. 
^6 
Ne.v 91,000, 
^2 
P e r i e n t e r i c f l u i d Ne.Vp 480,000. 
^1 
Ne.v ^20,000. 
P2 
Ne.Vp 232,000; 
P3 
Ne.Vo 170,000. 
^4 
Ne.v 140,000. 
P5 
Ne.v^ 85,000. 
^ 
Tegument Ne.v^ b20,000. 
Ne.v.j.'' 442,000. 
Ne.v^j.^ 232,000. 
Ne.v.^ 150,000. 
Ne.vr4 
^5 100,000-
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Analysis by SDS-PAGE .of Neoascarls vltulortom antigens revealed that 
23 different peptide bands ranging from 85,000 to 620,000 daltons. 
The more prominent bands obtained were estimated to have molecular 
weight Of 620,00, 445,000, 442,000, 91,000, 90,000, and 85,000. 
There were five fractions in digestive organ .-antigens ranging 
from 90,000 to 620,000 daltons, seven fractions In reproductive organ 
antigens ranging from 91,000 to 620,000 daltons, six fractions in 
perienteric fluid antigens ranging from 85,000 to 480,000, and five 
fractions in tegumental antigens ranging from 100,000 to 620,000 
daltons. But the densitometeric study revealed the other less prom-
inent bands of different molecular weight. 
D) IMMUNODIFFUSION; 
The precipitation bands were most probably composed of 
Neoascaris vitulorum antigens and their antibodies since the antisera 
did not react with normal rabbit serum. There were many distinct 
precipitation bands found in the immunized sera whereas pre-immunized 
or controlled sero showed no precipitation bands. 
E) ZONE ELECTROPHORESIS; 
The zone electrophoresis of the serum proteins of rabbits, 
(vaccinated with Neoascaris vitulorum tegumental and perienteric 
fluid antigens) were allowed to the obtination of different fractions; 
albumin, alpha-globulins, beta-globulins, and gamma-globulins. The 
The controled or zero day serum protein showed high amount of albumin, 
then followed by alpha-globulin, beta»globuiins, and gamma-globulins. 
The day 14th also showed the same pattern but a slight low quantity 
of albumin, whereas the 28th and 42nd day showed the remarkably low 
amount of albumin but quite high amount of gajnma-globulins. The 
gamma-globulins concentration was much higher in 28th 
Z7 
F) ENZYME LINKED IMMUNOSORBENT ASSAYt 
ELISA was carried out at an antigen concentration of 5 ug/ml 
senom dilution 1:12 folds, and with alkalinephosphates conjugated 
with rabbit IgG. The ELISA titers of antibody reaction with ^e, v. , 
antigen demonstrated the distinct increase in inuminoglobulin (IgG) 
level (Fig ) when compared with the normal control sera. 
G) PASSIVE CUTANEOUS ANAPHYLAXIS (PCA); 
The intradermal injection of 0.2 ml of each K/S antigens 
perienteric fluid antigen and tegumental antigen with pantomine 
sky blue dye and their three fold dilution gave the positive 
reaction. The blue spots developed in the intradermal injection 
sites. The sizes and intensities of the bluing varied from the 
antigen to antigen. They were very high in E/S antigens, then 
folloewd by perienteric fluid antigen and tegumental antigens. 
The three fold dilutfcdnantigens also showed an intense reaction. 
In the case of E/S antigens but very low in other two antigens. 
Bluing lesions measured were 5 X 5 mm in diameter up to two folds, 
where as the three fold diluted antigens gave very very small 
lesions. 
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DISCUSSION 
The basic immunological aspects and biochemical characte-
rization of Neoascaris vitulorum antigens have drawn very little 
attention as compared fo physiology, morphology and epidemiology. 
Thus in this study the immunological aspects were mainly emphasized, 
In parasitic infection there is a multiplicity of antigens, 
heterophlic as well as specific (soulsbuy, 1962, 1965), continu-
ally evolving during infection. The constant flux of these 
antigens depend on. the worm burden and growth of the parasite. 
Therfore the biometery of the parasitic organism and its popu-
lation is necessary for the study of toxic effects in host. It 
was observed that the hlghgrowth rate (i.e., 28 cm X 1.2 cm 
female and 15 cm X 1 cm male) in 6 months d>ld buffalo calf, and 
the worm burden, was 12 and 2 respectively. The above data reve-
aled that the antigens released by this parasite are very high 
which probably disturbs the normal physiology and provoke the 
anaphylactic shock which leads to death. 
Generally the potent antigens are the proteins of body 
organs or their secretion. The somatic proteins of parasites 
have special attention because their study facilitate the 
discovery of effective antigens. On the other hand the identifi-
cationof the 'target* antigenic protein of the protective immune 
effector mechanisms is the first step towards development of v 
vaccines. 
In the present study it was observed that, only a slight 
high and almost same protein concentrations in tegumental and 
perienteric fluid antigens as compared to digestive organs and 
the two other body components i.e., perienteric fluid and 
digestive organs have almost same amount, Chitwood and Chltwood 
(1937) described that the somatic tissues of Ascaris lumbricoides 
^"^ Pearls suum grow rapidly by means of an increase in cell size 
rather than of cell number, as because the protein, DNA, and RNA 
synthesis rates are very high. The high amount of nucleic acids 
is require for oogenesis, zygote formation and embryonic development, 
The SD-PAGE profile of the crude extract of different body 
organs and perientric fluid of N, vitulorum revealed 23 protein 
bands with molecular weights ranging from 620,000 to 86,000 (Pig,,.) 
Justus and Ivey (1968) found 21 antigenic fractions in adult 
female Ascaris lumbricoides, Electrophoretically separated extracts 
of Schistosoma mansonl cercariae contain at least 27 components 
(Sodeman,, 1968), which differ to some extent depending upon the 
stages in the life cycle. The tegumental aaitigenshowed five protein 
bands having molecular weight of 160,000 to 620,000, the repro-
ductive organ;, protein showed five protein bands with molecular 
weight of 96,000 to 620,000, On the other hand the perienteric 
fluid antigen and.the digestive organ antigens revealed six 
antigens each, having molecular weight of 85,000 to 480,000 and 
90,000t.to 620,000. There was one antigenic fraction with a very 
high molecular weight i.e, 620,000 common to tegxomental, digestive 
and reproductive organ proteins. Further study revealed that there 
were few other high molecular weight proteins present ranging from 
420,000 to 489,000 and are common to all the four antigens, 
whereas the lower molecular antigens are found only in perienteric, 
digestive and reproductive antigens, which are in the range of 
85,000 to 96,000. Probably these low molecular weight proteins 
present in these organisms are antienzymes. According to Rhodes 
et al. (1963). There are trypsin and chymotrypsin inhibitors 
present in the body wall of female Ascaris and also in its 
intestine, ovaries, uteri and perienteric fluid. 
It is also possible, however, that these antigens may possess 
protection inducing activities as suggested by Desposrwnier (1981), 
who analysed the antigens of Trichinella spiralis* Max et al., 
(1985) illustrated the polypeptide composition of Taenia solium 
when analyzed by SDS-PAGE and silver staining, Theyshowed 51 bands 
4 4 
ranging from 1.35 X 10 to 2.4 X 10 daltons. Among them glycopept-
ides with apparent molecular weight of 115,000, 105,000, 49,000, : 
45,000, 41,000, 39,000, and 36,000 daltons were identified. In this 
study it was found that there were a total of eight protein fractions 
which are in this range and are probably glycopeptides. 
In helminths, conjugated proteins may act as antigens, Kent (1963) 
has suggested that heteroprotein often congate with carbohydrates, 
usually glycogen, Bigue$. et al.., (1962) isolated five glycoproteins 
and one lipoprotein fraction by electrophoresis from Faciola hepatica. 
The zone electrophoresis was performed to definitely identify 
the albumin and globulin fractions in the preimmunized and immunized 
sera and the proteins in sequence during vaccination with the tegu-
mental and perienteric fluid antigens. The observation revealed that 
the zero day sera contain high amount of albumin as compared to 
globulin fractions, i.e, alpha, beta, gamma, globulins. On 14th day 
onwords up to the 4 2nd day, the serum albumin concentration gradually 
decreased in both the sera and globulin concentration increased. Thus 
it is predicted that the increased globulin level in the immunized 
n 
sera was due to the formation of antibodies against the antigens 
used in this study. Blood serum contains a number of different 
proteins* the largest amount being that of albumin and globulin. 
The globulin can be separeted from the albumins on the basis of 
certain physical, chemical and biological properties. 
Cohen and Hansen (1962) stated that the hypoalbuminemia is due 
to the presence of high level of globulin in the serum which 
attributed to the formation of important proteins. These proteins 
are considered to be the antibodies. It should be mentioned that 
in Schistosoma mansoni infection hypoalbuminnemia is known to be 
associated with a decreased albumin mRNA (Zern et al ,, (1983), 
In the case of schistosomes, immune lebelling techniques have 
revealed the presence of IgG, IgG,..* ^^^^b' ^9^3' ^ 9^ ^"*^  •^^^ °" 
the surface of adult worms (Sogandares-Bernal, 1976; Kemp, Damian 
and Greene, 1976; Kemp, Merritt and Rosier, 1979), These molecules 
have been variously suggested to serve as blocking antibodie and ren-
dre parasite antigen inaccessible. According to Bachman (1930) the 
infection by E. stiedai causes no appreciable increase in the albumin 
globulin ratio. But the result of Gomez-bautista et al^ ., (1968) is 
not in aggrement with such findings. They found that in the infected 
rabbits by the same parasite had gradual variation of the albumin/ 
globulin ratio, in which the globulin is increased. Bose (1972) in 
aggrement with the notion that in E. stiedai infected rabbits a 
slight increase in antibodies toom place over the first few weeks 
and that the highest titres were observed between days 30-60 after 
infection. 
The immune diffusion by the tegumental and perienteric antigens 
showed four to five antigenic fractions with two doses of iirununiz*. 
ation by tegumental arid perienteric antigens. Though it was not 
known which fraction contain large antigenic molecules. 
The ELISA results of tests of the specificity and sensitivity 
of the tegumental antigen using antisera provided markedly high 
absorbance values/ as compared to non-immunized sera of rabbit. 
The high level of IgG immunoglobulin response was due to high 
quantum and molecular weight of the tegumental antigens. Probably 
this tegumental or surface antigen of the worm plays a significant 
role in antibody formation which may provide resistance to infection 
in adult buffalo. Both Duffus and Frames (1981) as well as Hugnes 
et al. (1981) demonstrated that the specific antibodies induced were 
of IgE class in E. hepatica surface antigens. It is possible that 
the several groups of antigens may possess protection inducing acti-
vities as suggested by Despommier (1981) who had analysed the antig-
ens of T. spiralis. Di-conzer (1969) demonstrated that 75 IgG 
immunoglobulins were important in the resistance of mice to 
Hymanolepis nana. All these evideces pointed to IgG immunoglobulins 
being the main protective antibodies. 
It appears that tegumental or surface antigens of N, vitulorum 
may be •xploited for specific identification/ but further studies 
are required to validate such an interpretation especially since 
little is known concerning the origin of tegumental antigens in 
nematodes. 
In the passive cutaneous anaphylaxis (PCA) the response is 
characteristically similar to IgE or igA immunoglobulin, though, 
it was not clearly defined. The production of IgE antibody in helm-
inth infected animal <? depends primarily on the presence of living 
parasites. However, this observation showed that small quantities of 
immunogen, as well as proper adjuvent, elicit a better IgE antibody 
response in rabbit, which Levine et a^., (1971)explained in guinea-
pigs. Oliver-Gonzalez (1964) reported that guinea pigs injected int-
raperitoneally with the serum from rabbits immunized with whole mat-
erial developed anaphylactic sympotoms when challenged with Ascaris 
intestinal bolld or body fluids but not when challenged with cuticle, 
muscle, egg or sperm homogenates of the -worm. In the present study 
it was found that the tegumental, perienteric fluid, and excretory 
and secretory antigens were quite efficent in provoking the passive 
cutaneous anaphylactic (PCA) reaction. But the ten fold dilution of 
these antigens gave low degree of reaction, though, during Ascaris 
infections in guinea pigs the homocytotropic (reaginic) antibody 
reaches high titers, Zvaulker and Becjer (1966) demonstrated that 
rabbits immunized with soluble protein and hapten antigens produce 
a homologous anaphylactic antibody. This antibody gives passive 
cutaneous anaphylaxis in rabbit skin, and persists at skin sites 
for long periods of time. The occurrence of reagin like antibodies 
in rats infected with the nematode, Neppostrongylus braziiensis 
was reported by Ogilvie in 1964. Immunization of rat with freshly 
homogenized adult worms^ with or without Freund's adjuvant, did not 
induce the formation of anaphylactic antibody, (Ogilvie, 1964) 
suggested that reaginic antibody was stimulated only by a living 
organism, and this type of antibody might be responsible for 
immunity to helminths. Later on, in 1966, she reported similar 
results in rats and monkey infected with s. mansoni. 
The relevance of the antigen to the host-parasite relationship 
is supported by the presence of specific circulating antibodies 
in immunized, but not in normal rabbit. This suggests that the 
host naturally recognized and responded to the antigens. Although 
it is known that these antigens are due to infection of Neoascaris 
vitulorum in buffalo calves. To this and the antigens were being 
studied for their potential in eliciting protective immunity and 
their capasity with varying specificity in rabbits. 
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Protein p ro f i l e s of Neoascaris vitulorum 
observed in SDS-PAG electrophoret ic study 
with known marker p ro te ins . 
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Electrophoretic migration pattern of 0' and 14th day 
immunized sera of rabbit vaccinated with Neoascaris 
vitulorum tegument antigen, and the graphic represen-
tation of the protein fractions. 
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Electrophoritic migration pattern of 28th and 42nd day 
immunized sera of rabbit vaccirtated with Neoascaris 
vitulorum tegument antigen, and the graphic represen-
tation of the protein fractions. 
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Electrophoretic migration pattern of 28th and 42nd day 
immunized sera of rabbit vaccinated with Neoascaris 
vitulorum perienteric antigen, and the graphic represen-
tation of the protein fractions. 
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